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Pseudomonas aeruginosa (PA) is a common and important pathogen in people
with cystic ﬁbrosis (CF). There are a number of recent studies demonstrating cross-
infection of certain strains of PA between people with CF, and it has been postulated
that an airborne route may be important. The aim of this study was to study the
ability of various strains of PA to survive within artiﬁcially generated aerosols.
Aerosols were generated into an aerobiological chamber and air samples were taken
using an Andersen air sampler to determine the viable count within the aerosol over
time. The experimental data was modelled to a ﬁrst order decay model using least
squares non-linear regression. Comparisons between survival curves were made
using the F-Test and a P< 0.05 was taken to be signiﬁcant.
Strains of PA isolated from people with CF expressing a mucoid phenotype had a
signiﬁcantly longer half-life in the aerosol compared to the same strains expressing
a non-mucoid phenotype (P< 0.0001). A non-mucoid environmental strain of PA
had signiﬁcantly a greater half life than all the non-mucoid strains of PA isolated
from people with CF (P< 0.0001).
This data would support the hypothesis that aerosol dissemination of PA from people
with CF may be important for cross-infection, and the use of strict infection control
measures to minimise the risk of cross-infection. The data from this study would
suggest that a 10 minute gap between patients leaving and entering a clinical area
would result in 90% of potentially infectious bacteria being removed from the air
through ventilation at a rate of 6AC/hr.
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Objectives: Organ transplanted patients could be infected with Pseudomonas
aeruginosa (P.a.) and it is of importance to genotype these strains for survey
the source of infection. We have earlier genotyped P.a. isolates from Swedish
cystic ﬁbrosis (CF) centres. Mainly unique strains for each patient were found but
we identiﬁed cross-transmission of one cluster between patients attending holiday
camps.
Method: During 2004–2008 P.a. isolates from 15 lung-transplanted patients treated
in a medical unit at Sahlgrenska University hospital, Sweden, were genotyped using
PFGE and MLVA. Environmental screening of the medical unit was performed and
found P.a. isolates were genotyped as above.
Results: Genotyping showed that 9 of 15 patients were infected with unique P.a.
strains. The remaining 6 patients were all carrier of cluster A strains (clone C,
Ro¨mling et al.) a clone that has been worldwide identiﬁed in clinical and environ-
mental isolates. All four samples found from the aquatic environment at the hospital
were typed by MLVA to cluster A. The more discriminating PFGE analysis of the
environmental strains showed similar or identical cluster A strains as typed from 4
of the transplanted patients. As comparison cluster A strains have only been isolated
from 4 of >200 Swedish CF patients and have a divergent pattern compared with
the A strains isolated from the patients at the hospital.
Conclusion: The demonstrated clonal relationship between aquatic and patient
isolates indicates that a transmission of P.a. strains belonging to cluster A has
occurred during the patients hospital stay.
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In CF patients Ps. aeruginosa marks a major turning point in the progression of
lung disease. Due to the nature of the organism cross infection between patients
is common unless strict infection control measures are put in place. It is therefore
important that organisms are regularly typed to determine the predominant clones
in the local CF unit and whether there has been any cross infection due to
breaches in infection control procedure. We have investigated whether non-culture
typing methods can be used directly on clinical specimens. This would have a
number of advantages including improving turn-around time and providing typing
of Pseudomonas from patients who are positive by PCR but negative by conventional
culture.
Two methods were identiﬁed as potential candidates for typing: Multi-locus se-
quence typing (MLST) and Multi-locus variable tandem-repeat analysis (MLVA).
MLST uses 7 gene sequences that can show variation in sequence between different
types. The sequences of the genes of interest were determined by sequencing
PCR products. MLVA analyses the number of repeats of a speciﬁc sequence in 15
different genes. Again the genes are ampliﬁed by PCR but are differentiated on the
basis of size by gel electrophoresis. Results from 22 sputum and subsequent cultures
for both methods generated the same type in each case a further 10 specimens which
were positive by PCR only also returned a typing result.
Both methods allowed successful typing and either could therefore be used locally.
Unlike pulse ﬁeld gel electrophoresis, the current gold standard in culture typing
in Ps. aeruginosa, these methods permit easy inter-laboratory comparison allowing
wider epidemiological studies to be undertaken. Either method would be particularly
useful when examining PCR positive culture negative specimens.
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Strain types of P. aeruginosa, described in UK CF patients, include the Liverpool
Epidemic Strain (LES) and the Midlands strain. Quorum sensing (QS) is a
form of bacterial communication which controls virulence factor production in
P. aeruginosa. LES has been reported to show a characteristic over-production of
QS regulated virulence factors, which may contribute to the greater morbidity in
patients with LES.
Aim: To determine if strain type is related to QS proﬁle and if this affects clinical
status.
Methods: In this pilot study we isolated P. aeruginosa from sputum samples taken
from 13 patients and identiﬁed the strain type by RAPD-PCR. The QS proﬁle
of each isolate was analysed by thin layer chromatography for the predominant
QS molecules (C4-HSL, 3-oxo-C12-HSL, PQS and HHQ). We recorded lung
function(FEV1.0) in 12 patients.
Results: We identiﬁed 6 isolates as LES, all of which were deﬁcient in the key QS
molecule 3-oxo-C12-HSL (p = 0.015). Two isolates were the Midlands strain (both
had all QS molecules present) and 5 were sporadic strains (varying QS proﬁles).
There was a difference in the FEV1.0 of the patients with all QS molecules present
(n = 6, Median = 42.5% predicted, Range=22−78%) compared to patients deﬁcient
in one or more QS molecules (n = 6, Median = 63% predicted, Range 49−82%)
(p = 0.132).
Conclusion: In a larger study, we will investigate the hypothesis that there is an
association between the QS molecules produced and clinical status and we will
determine whether there are characteristic QS patterns seen in individual strain
types.
